THE 



ROYAL OBSERVER CORPS 



RADIAC INSTRUMENT 



HANDBOOK 



1963/64 



THE INDIVIDUAL DOSIMETER 



r 1 safeguard The health of those working in contaminated 
areas it is essential (breach one Co know the amount 
of radiation which he personally has received (thcdosc)> 
so that he can be removed from the danger area before the 
safety limit is reached. The instrument which measures 
this amount is known as the Individual Dosimeter* 

There are three types of Individual Dosimeter used hy the 
Royal Observer Corps* each measuring a different range 
of intensity of dose* They are : — 

Type No. 1 measuring (X-0.5R. May or may not carry 
a black identification band and is sometimes 
called the Training Type Individual Dosimeter* 

Type No. 2a measuring 0-5R. Identified hy a blue band. 

Type No. 3 measuring 0-50R* Identified by a rod band. 

All three are fitted with pocket clips and arc similar in 
appearance and size to a fountain pen (see Fig. I). 




Fij.1, An Individual Dosimeter photographed alongside i standard 
sized fountain pen. 



Each Dosimeter consists of a quaru-fibrc assembly, 
a scale and a lens system through which the position of 
the fibres may be viewed on the scale (see Fig- 2). 




Fif. 1 SectionaJ diagram o* the Individual Dosimeter showing the 
principle fay which the instrument works. 



The quartz-fibre, which is very thin, is fonned in the 
shape of an elongated " U the ends of which are attached 
to a thick wire similar in shape. When charged with electricity 
the quart2-fihrc moves away from the wire, O n towards 
zero on the scale. 



When the Dosimeter is taken into a contaminated area 
radio-activity causes the electric char©: to leak away and 
the quartz-Gbre to move back towards the wire and up 
the scale from ?ero. The stronger the radiation or the 
longer the exposure to radiation the greater will be the 
leakage and the higher the reading on the scale. ThoM 
in the same contaminated area for the same time wilt 
absorb simitar doses. 

The Dosimeter is kept in a polythene bag to ensure that 
radio-active particles do not alight on the Dosunctcr itself* 
If the polythene bag becomes contaminated it can be washed 
or disposed of and the Dosimeter needs to be removed 
from its protective bag only for reading to be taken or for 
re-charging. 

To read the Dosimeter* hold the clip end to the eye 
and look towards a source of light Note the position 
of the hair line on the scale, and then return the Dosi- 
meter to its polythene bag. Dosimeters should be carried 
in outer pockets for convenience. 



Before use in radio-active regions the Dosimeter must 
be checked for accuracy and, if necessary, re-set. Normally 
it should read zero. If it docs not it must be charged by 
the following means (see abo Fig, 3) : — 

1 1 ' Fold back the skirt and withdraw the rubber bung. 
For safety, keep this in the top right-hand breast 
pocket of the uniform until the charging is completed. 

(u) Unfold the generator handle of the Charging Unit 
until it clicks into position. Turn the handle briskly 
clockwise at about five revolutions per second for 
two or three seconds. 

(iii) Looking through the charging socket, adjust the 
chromium mirror to give maximum light reflection, 

(iy) Push the Dosimeter firmly into the socket and turn 
until the scale is horizontal, if the Dosimeter is 
discharged the hair line will be on the right-hand 
side of the scale, even though it may not be visible, 

(v) Turn (he switch cam at the side of the Charging 
Unit until the hair tine moves on to zero on the scale. 

(vi) Still looking through the instrument, withdraw it 
about half an inch to break contact ; you will see 
that the hair line has kicked a little to the right of 
zero, 

fvii) Note how much the hair line has moved to the right, 
make contact again by pushing the Dosimeter firmly 
home and turn the switch cam until the hair line 
is the same distance to the left of zero as it originally 
MS to the right, 
(viii) Withdraw the Dosimeter and check the reading. 
The hair line should have kicked back to zero, 
(ix) Re-insert the rubber bung, but before folding over 
the skirt press one side of the bung firmly to release 
any air pressure (which might otherwise cause the 
instrument to give a false reading*) 

If you have overcharged, the hair line will be to the 
left of zero and the charge must be reduced before resetting 
This is done by touching the <xntre-pin ol the charging 
socket and its casing simultaneously with the finger to cause 
a short circuit, 

When charging Dosimeters Type 2a or 3 the* 1 kick 
described in (vi) above may not take place. Obviously 
the action described in (vii) is then uancccssary. In some 
cases when the Dosimeter is reinserted as 10 (vn> above 



the hair line will kick sharply (o the right again. On other 
instruments the hair line may revert to zero* Ignore both 
" kicks** and continue to charge as described above. 

In addition to its primary use of measuring the dose 
of radiation* the Dosimeter can also he used as an improvised 
measure of the dose* rate as follows : — 

Note the reading on the scale and expose the Dosimeter 
to radiation for a measured time, say, 10, 12 or 15 minutes, 
any of which will conveniently divide into 60. The difference 
between the two readings is then multiplied by 6, 5 or 4 as 
appropriate, to give an approximate dose rate in roentgens 
per hour For example, if a Dosimeter originally reading 
zero reads 13 roenlgens after 15 minutes exposure the dose 
rate will be 12 4- 4 — 4£R/hr. I his method does not produce 
so accurate a result as the radiac survey meter and should 
only be used in emergency. 

So muirrlfuwce whatsoever is permitted on the Individual 
Dosimeter. If a Dosimeter i* thought to be faulty it should 
be returned to Group Headquarters who, after checking, 
will forward il k> appropriate authority for repair. Main- 
tenance on the Charging Unit is limited to keeping the charging 
socket free from dirt and moisture to avoid possible leakage 
of the charge from the centre contact to the frame- Mirrors 
should be kept clean and polished with a sofl dry cloth. 
No other maintenance is permitted. Both Dosimeter and 
Charging Unit are reasonably robust, but nevertheless are 
dclicaic instruments and must be treated as such. 

It is in every observer's own interest that he should become 
conversant with the method of reading and charging the 
Individual Dosimeter- In nuclear war the life of an observer 
would depend upon his knowledge of ihis invaluable 
instrument. 




Fix* 3* Th* Oximeter itistm* in a Chirking Unit for re-charging. 



THE 



RADIAC SURVEY METER 

THE RADIAC SURVEY METER No. 2, as this 
operational type is known, is a portable battery- 
operated instrument designed to measure the dose-rate 
of gamma radiation over a range of 0-300 roentgen* 
per hour (R/hrJ. (It may also be made sensitive to beta 
radiation but this application will not be described in this 
article.) As in the Meier Trainer No* I, the working parts 
of Meier No. 2 arc contained in a metal ease which is 
hermetically sealed except for the battery compartment 
which j = . however, waterproof. Fig. 1 gives a general view 
of the No. 2 meter Tn order to maintain low relative humidity 
in the sealed compartment, a silica-gel desiccator is fitted; 
when dry. the colour of the Indicator shows azure blue* which 
turns to salmon pink when in a saturated condition. 

The instrument is normally used in a haversack which is 
made of P.V.C.*covered cotton material and which has a 
hinged lid with a toughened glass window for viewing the 
scale and a side flap for operating the controls, it is smaller 
and much lighter than the training type, comparative figures 
being as follows:—* 

Meter Trainer ftfo I Meter No. 2 
length (in cans) 12J inchet 11 inches 

Width up ctt\a) . - 6 inches 5 inches 

Height (in cue) ■ - $ inches 7 inches 

Weight (including batteries) 12 pounds 6£ pounds 

The power supply is contained in a special compartment 
which is scaled by a cover plate. Two LS-volt alls, one 
9-volt battery and one 30-volt battery are used* The I.5-vok 
cells arc covered by circular caps which screw into the cover 
plate; the other Wo batteries arc held in a special holder 
which is kept in position by ihc cover plate: they have a 
long working life, and should not require frequent changing. 

To operate the instrument the following instructions are 
carried out : — 

(a) Turn the On/Off switch to the Battery Check position. 

(6) Check the meter indication. If the needle falls below 
the louvr red line it indicates that the 1,5-volt cell 
requires to be replaced, 

(0 Adjust the On/Off switch* to the appropriate On 
position, te. t with or without lamp, by turning it 
anti-clockwise. 

W) Turn the Range switch to the Set Zero position. If 
the meter indication is not directly on zero, set the 
needle to zero by adjusting the Set Zero control with 
the screwdriver provided in the lid of the haversack. 
The instrument is now ready for use. 

(*?) To measure the dose-rate it is advisable initially to 
adjust the Range switch to the least sensitive range, 
ta, 0-300 R/hr. (Red scale), 

The instrument may be held in any position to take a 
reading of gumma radiation and is normally used, as has been 
stated, without being removed from the haversack. Care 
should be taken to ensure that the instrument is switched off 
after use. 

Maintenance by the operator is normally limited to 
replacement of the two 1.5»voli ceils, one of which, the fila- 
ment cell, is tested by means of the Battery Te>t position of 
the On/Off switch, while the other is the lamp cell. No other 
maintenance is attempted by the operator, any other servicing 
being carried out by the maintenance authority concerned. 

The controls are situated in the side of the instrument 
and consist of two four-position switches and a pre*scl 
control. The upper of the two switches is the On/Off switch. 



Hw sequence of positions when turned anti-clockwise is as 
follows : — 

Off 

Battery Check 
On with Lamp 
On without Lamp. 

A flag on the meter, which is mechanically linked to the switch 
movement, indicates whether the instrument is on or oft'. 

The lower switch is the Range switch. When this is turned 
anti-ctockwise the sequence of positions is : — 

Set Zero 

0-300 R/tar. (Red scale) 
0-30 R/hr. (Blue scale) 
0-3 R/hr. (White scale). 

A moving scale on the meter is mechanically 
switch movement to indicate the range in use* 

The preset control below the switches is 
control for the adjustment of the meter zero, 
control is covered by a protective panel 



linked to the 
(Sec Fig. 2.) 

s the Set Zero 
The calibration 
which prevents 



adjustment by unauthorised persons. The lamp provided 
for illuminating the scale is intended only for intermittent 
use ; as it is hardly visible in daylight, care should be taken 
that whenever, possible, the On/Off switch is used in the 
M On Without Lamp " position. 
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THE GROUND 



ZERO INDICATOR 

CERTAIN BASIC INFORMATION about a nuclear 
burst is required at the Home Office operations 
room so that the scientists who are responsible for 
forecasting the area likely to be contaminated by radio* 
active tall-out may prodi cc a disnlay fcaxo which 
fall-out warnings may be issued to the civil and military 
authorities. This basic information includes such details 
of the burst as its position, whether it was air-burst or 
ground-burst and the power of the weapon, as well as 
local meteorological conditions including wind speed 
and direction at all heights, etc. 

It will be a responsibility of the R.O.C. group opera* 
lions room to supply the Home Office operations room 
with information about nuclear bursts. Special instru- 
ments will be installed at posts so that the observers can 
report the bearing and elevation of the burst and the 
intensity of the pressure wave which results from it* 
This information will be reported to the operations room 
where it will be correlated and assessed before being 
passed on. 

The ground zero indicator is the instrument which 
provides the basic information used to establish the 
position and height of the burst, and it will be part of 
the post observers' task to know how to operate it and 
how to report correctly the information obtained from 
it* This article is concerned with describing the principles 
on which the instrument was designed and the way in 
which it will be used by the observers. 

.Many readers will be aware that if a sheet of photo- 
graphic paper or film is fixed to the inside of a light-proof 
box and a small hole is made with a pin in the side of 
the box opposite to the paper or film, this hole will take on 
the properties of a lens and "photograph" any objects 
which may be within view. As with all lenses the image 
is inverted and reversed in the process and the resultant 
picture is a negative, U. 9 black appears white, and white 




FIG, 1 

Skrtch lowing the principle* of the "pfeUt" emm 



appears Mack. H is this "pm-holc camera" principle 
which is applied to the ground zero indicator for recording 
nuclear bursts. 

The instrument is cylindrical in shape and is 10 inches 
in height and 14 inches in diameter. When the handle 
on top of the instrument (which replaces a bolt fitted 
on early models) is unscrewed, the cover, consisting of 
the top and sides of the cylinder, can be lifted off. This 
reveals a central structure with four incurved faces. 
Each of these incurved faces is tilted with a transparent 
plastic pocket, known as a cassette, which is marked 
with a graticule graduated in degrees of bearing and 
elevation and which holds a sheet of photographic 
printing-out paper which, when exposed to light, gradually 
darkens without the need for chemical development. 
Four holes arc positioned in the sides of the instrument 
cover, one opposite each cassette. 

The four cassettes are positioned so that one faces 
each of the cardinal points of the compass and are so 
designed that it is not possible to insert the wrong cassette 
in any of the incurved faces. This is achieved by fixing 
a small circular lug at the bottom of each face and making 
a small matching cut-out at the bottom of the appropriate 
cassette* The position of the lug and cut-out varies 
between each of the cassettes. Thus if an attempt is 
made to place the wrong cassette into any one of the 
incurved faces, it will be found impossible to push it 
right home and into place. 

The graticule on the cassettes is graduated at five- 
degree intervals and the appropriate number is marked 
against each line. In addition, the letter of the cardinal 
compass point is marked against the line running down 
the centre of the cassette* Thus if the graticule is not 
clearly defined on a paper the correct bearing can still 



follows:— 

N (North) 305" to 55° S (South) 125° to 235° 
E (East) 35 y to 145° W(Wcst)215* to 325* 

It will be noted that there is an overlap of 20 degrees 
between each of the cassettes. Therefore the same burst 
could appear on two papers from the same instrument. 

The ground zero indicator will be set up at each post 
so that it is level and correctly orientated. The actual 
position of the G.Z.L in relation to the post and the 
method of mounting have yet to be decided but it seems 
likely that it will only be necessary for the instrument to 
be lowered on to the mounting so that the three bolls 
under the instrument pass through the three holes in 
the mounting for it to be correedy levelled and aligned. 
The three bolts, for which special nuts are provided, 
arc eccentric so that they can only pass through the 
holes correctly. 

The intense light emanating from the fireball of a 
nuclear burst will pass through one or more of the holes 
in the instrument cover and on to the printing-out paper, 
exposing it and causing a brownish mark to appear. 
If the papers arc then removed from the instrument 
the bearing and elevation can be assessed from the 
position of the mark in relation to the white line left by 
the graticule on the cassette. 




As each hole acts like a lens for "photographing" a 
nuclear burst it will, like the "pin-hole camera", record 
any other objects which are sufficiently well Mr* There- 




FIG. 2 

J he Ground Zero Indicator with cover in position* Points of 
interest are the "pin*hcle" directly abort the tag on the base of the 
instrtBKDT with corresponding cut-out in die cover; aKo the three 
bolt* which aecure the instrument to the ^muxhroora-hefld kl mountinc 




FIG. 3 

The Instrument with cover removed to show the central structure and 
lug (marked N) which ensures that only the North cassttie can he 
inserted on this incurved face. The boJt on top at the cover has 
been repbeed on Inter nwdds by a handk 



fore the post observer may expect to find on the printing- 
out paper such things as a trail caused by the sun, a 
horizon line and the images of any light-coloured 
object* in the vicinity. The sun trail may be well 
defined after a period of sunny weather, absent entirely 
when it has been overcast or intermittent when it has 
been cloudy with bright intervals* Obviously it cannot 
appear on all four of the papers. 



The size of the mark caused by a nuclear burst will 
be related to the power of the weapon which causes it 
and the distance from the post, and may be anything 
from a pin-head to an inch or more in diameter. The 
mark may be easy or difficult to detect and will normally 
be more intense at the centre than at the edges which will 
tend to diffuse into the nor mal reddish-brown colour 
of the exposed paper. 

The shape of the mark will also vary considerably. 
An air burst will normally produce a mark which is 
roughly circular A ground burst, howevcr.mayprodjce 
a mark which is like the setting sun in appearance or, 
more probably, like a mushroom on a short stalk* This 
latter shape is due to the fact that a nuclear weapon burst- 
ing at or near ground level causesa tremendous amount 
of dust, rubble, etc., to be thrown up, obscuring to" 
some extent the lower part of the fireball. 

It will be appreciated that, although it is not difficult to 
assess the bearing of a mushroom-shaped mark, it 
may be very difficult toasscss the elevation. 

The possibility of bursts occurring simultaneously must 
also he borne in mind. When this occurs or when bursts 
follow in quick succession with insufficient time between 
them for the printing-out paper to be changed, marks 
may be found on two or more of the four papers. Also, 
if two bursts occuron almost the same bearing, two marks, 
partly superimposed, may be seen. 

Obviously under operating conditions, it will not be 
possible for the post observers to make the papers 
permanent by the use of a chemical fixer. In these 
circumstances, therefore, it would be essential for great 
care to be taken when handling them in order to prevent, 
as far as possible, the gradual darkening of the paper 
which lakes place if they arc exposed to light In par- 
ticular, they should never he exposed for an instant to 
direct sunlight. Unfixed papers should be kept in their 
envelopes or in a light-proof bag until they are required 
and as soon as they are removed they should be placed 
face downwards. They should be taken up one at a lime 
for examination after which they should be returned at 
once to iheir envelopes- For training and exercise 
purposes. 0X1 papers are usually fixed. 

The details of (he operating procedure for the instru- 
ment have not yet been finally decided, but may be 
similar to the following: — 

A spare set of cassettes already filled with 
printing-oui paper would he available and 
ready for use* These might have to he pre- 
exposcd for a short while to ensure that the 
graticule is marked on the paper, but would 
thereafter be kept in a light-proof bag. 

After a burst had taken place an observer 
would go to the G.ZT. taking with him the bag 
containing the spare cassettes, remove the cover 



from the instrument and slide the four cassettes 
containing the exposed papers out of th?ir 
holders and place them in the light-proof bag. 

Insert the spare cassettes into the holders and 
replace the cover on the instrument. 

Return to the post and remove the papers 
from the cassettes for examination. Assess the 
bearings and elevations of any marks which may 
appear and report them to the operations room* 

Place new papers in the empty cassettes, pre- 
expose them (if necessary) and place them in the 
light 'proof bag ready lor use. 

The actions above would have to be carried out as 
speedily as possible in order to ensure that the reports 
of instrument readings reach the operations room without 
delay. 

From the readings thus reported the operations room 
can establish the position and height of the burst by 
means of triaugulation on a special map, leaving only 
the power of the weapon to be established. 




no. 4 

Hi* North cwetie showing tfc* marking of the uniticul* 



The Operational Use of the Ground Zero Indicator 



DESCRIPTION AND STORAGE OF INSTRUMENT 

Thc G.Z.I, is issued in a cylindrical transit case complete with a 
mushroom-Ahaped base and one set of cassette*. A spanner is also 
provided. The base is detached from the uiwrumeru and con- 
creted in position at the post (see Fig* I) and then the G.ZX itself 
is stored in its transit case m the underground post 

The normal position of the G.Z.L base mounting will be an the 
front veni i ..liiit turret next to the access batch. If this is not suit- 
able the rear ventilator turret will be used or, in exceptional cases, 
it may be mounted on the above-ground post or a purpo*e*built 
pillar. Whichever position b used, it will be correctly levelled and 
oricntaii'd bcfoic being concreted in place. 

The complete equipment required for operational purposes com- 
prise* 

One Ground Zero Indicator, 

Two sets of four cassettes (N ( B, S and W). 

One spannei, 

One light-proof satchelt 

Printing-out paper. 

All these items, including one box of priming-out paper, will be 
stored al the pott The main stock of prlnting-out paper will be 
stored at group hcadquartenc for immediate distribution in the event 
of an emergency. 

The spanner is thrumiunvplated and double-ended- The end 

marked i* HS ft* w fits thc DUls wnicn hoId lhc GZ l ' 10 its 
base mounting; thc oiher end now serves no useful purpose. 
A spare light-proof satchel is provided for use if required. 



PREPARATION FOR OPERA TIONAL USE 

Mounting the Oil. is carried out by removing the three 
nuts from the bolls projecting; from the underside of the in- 
strument, lowering it into posilkin so that the bolts pass through 
the corresponding hole* in the base mourning, replacing lhc nuts 
and tightening them with the fingers. It should be noted that 
the three hole* in thc base mounting and thc three bolta in the 
underside of the Gil. are placed eccentrically so that incorrect 
orientation is impossible. In addition, one face of each out is of a 



fie* I. Tt» bate mounti^M ift*r w*cr#on< in potlc 




Flf.l- Th*G.ZJ. to petition on it* bua mounting 

conical shape and rrts into a countersinking in the underside of ihc 

]i h! sufficient to lighten the nut* with ihc fingers and the spanner 
b txn ui Ix used for this purpose; ii is provided in case a nut 
become* jammed by grit, etc 

The next stage in ll>e preparation of the is the ptc-exposure 
of printing-out paper. It is now considered doubtful whether, in 
the weather conditions prevailing in this country, the flash from a 
nuclear weapon would expose the paper sufficiently to print out the 
graticule and numeral* dearly enough to be easily react In order 
to obviate this, at lea it ten sets of papers should be prepared by 
exposing them in cassettes to daylight for about 1 to 30 seconds 
according to the strength of the light; that is, just sufficient to print 
out the lines and numbers* 

As ihcy are prepared, the papers, except for the last two sets, 
should be returned to their box m sets ready for reloading cassettes 
as may be necessary; before this is done, however, the appropriate 
letter (N, E. S or W) should be pencilled on the back in one corner 
to facilitate loading the correct exposed sheot of paper in its proper 
cassette^ The last two sets prepared should remain in the cassettes 
ready for immediate use. but before they are placed in the light- 
proof satchel the paper should be locked in position m each cassette 
by two small pieces of ccllotape to prevent slip. 

When further pre-expo$cd sets arc loaded into ca**cUc* core must 
be taken to ensure that the pre<xposcd lines correspond with the 
lines on the cassettes and. of course, ihat each paper is loaded into 
the appropriate cassette. The paper should again be locked in 
position with celtoiape. 

When placing sets of cassettes in the satchel, each set should be 
arranged in the order N. B, S, W and placed so that when the 
satchel is worn the serialized side of the paper is next to the wearer's 



As has been mentioned above* in the first instance two sets of 
cassettes will be placed m the satchel. The sat of cassettes from the 
Inner pocket, i,e* that nearer the * carer's clK&t, should then be 
loaded into the G.ZX using the procedure described later in this 
article. The satchel, now containing one set of cassettes in the 
ouKf pocket, should be returned to the underground post where it 
i& stored untii required. 

The QX1 is now ready for operational use. 



ROUTINE MAlNTHNANCh 

If there is a wailing period between a post being brought to readi- 
ness and the coTOmermtncnl of an attack, tome routine maintenance 
will be re GU tied* The* will consist of changing the papers regularly 
to ensure that they are reasonably fresh when the attack develops; 
if thb were not done, the paper might be so darkened by exposure 
that it would be extremely difficult to distinguish any marks caused 
by nuckar bursts. 



The intervals at which papers will be changed have not yet been 
decided but it is known that the papers can safely be left in the 
Instrument for longer periods in the winter than in the summer* 
because during the winter the light is less strong. 

Whatever interval is decided upon, the changing i>f papers will 
always he canted out just after sunset so that as long a period as 
possible can elapse before the papers start to darken. As sets of 
pre-exposod papers are used up for the*e routine changes, further 
sett should be prepared so that the stock remains at ten complete 
sets in all 

A routine reminder to change ihe papers will be given by the 
operations room. 

In addition to ihe routine changes, the papers should be changed 
upon receipt of an "Attack Warning Red/' if a considerable period 
of daylight has elapsed since the paper* were last changed. 



DUTIES OF QBSERVhRS 

Before describing in detail the drill for changing the G.Z.I. 
papers it » necessary to refer to the duties of the four observers ai 
(he post. 

No*. I and 2 Observers will be carrying out their normal duties in 
the above-ground post or. if there should be no e&cntbl air repott- 
ing task, they will form the off-duty watch in the underground post, 
resting on the double bunks. 

Nov 3 and 4 Observers will be the duty watch. No. 3 Obnrw > 
who will be in operational charge of the pose, will be sealed at the 
instrument table, wearing the head and breast set, watching the 
Bomb Power Indicator and Fixed Survey Meter and reporting and 
logging as required. He will also be responsible for assessing the 
QJLL papers when they are brought In. No. 4 Observer will be 
seated on the single bunk ready to carry out such duties as No. 3 
Observer directs. These may include changing G.Z.I, papers, 
handling dosimeters, etc* 



WHEN TO CHANGE THE PAPERS 

when a nuclear burst takes place its occurrence will be evident 
to the observers in the underground post in one or both of two ways; 
an explosion will be heard or felt and there may or may not be a 
movement of the needle on the Homb Power Indicator (B.PJJ. 

If a movement of the B.P.L needk lake* place. No. 3 Observer 
will instruct No* 4 to change the GJZJ. papers. 

If no movement H seen but a loud explosion is heard, No. 3 
Observer will log the fact, wait one hour, and then instruct No. 4 
to change the par* 1 *- 1 ne reason for the hour's delay is that it & 
unlikely that a mark will have been made on the G.Z.I. papers and 
it is considered that in this case, the risk that another burst might 
occur is greater than the risk that information might he missed. 

The papers may also be changed on instructions from the duty 
controller, if he knows that a burst has occurred but the trianguU- 
tion team has insufficient information to work on and if he con- 
siders that the post might be able to supply information which 
would enable the triangulatton team to complete their task. 

In order that there shall be no delay in changing the G.Z.I. 
papers, No. 4 Observer will put on the light-proof satchel as soon 
as an "Attack Warning Red" is received. (Stt Figs* 4 and 5.) 
When it is worn the inner pocket should be empty and the outer 
pocket shouW contain a fresh set of cassettes. 



CIIANGIWi THE PAPERS 

On receiving instructions to change the G.Z.I- papers. No. 4 
Observer will leave the monitoring room, closing the door behind 
him to prevent the entry of unnecessary daylight which may spoil 
the vision of No* 3 Observer who has become accustomed to the 
rather dim light in the post. He must take with him the key for 
the access hatch as he will require it for rc-cnicrina the post. He 
will then climb the ladder and open the access hatch. Stepping 
out of the post, he must then close the access hatch to prevent the 
possible entry of blast which, in a small structore such as a post may 
be greatly intensified by bouncing off walls, floors and ceiling and 



may cause greater damage inside the post than outside. At ihis 
stage he should insert ihe key in ihe access hatch. He will then 
unscrew the handle of the G.Z.I., remove the cover and place it on 
the ground. Immediately he has done (his. he will take out all the 
exposed cassettes and place them in the empty inner pocket of the 
satchel- Next, he will take the fresh *el of cassettes from the outer 




Fig. J. The G.ZJ. In it* normal pmftioA next to thB iccui hatch 



pocket and insert them in ihe holders, starting on the North 
and continuing clockwise, Lfe, N, £, S. W, 

The best method or inserting each cassette is lo place one vertical 
edge in position with the bottom edga about half an inch above the 
hi u torn step, snap in the other vertical cdjEe and tap the top of the 
cassette so that ii drops down on to the uop. Ttm is quicker and 
more satisfactory than sliding the cassette alt the way down as it 
then tends to stick and often causes damage by cracking the edges 

or ihecftMtie. 

Whilst the cover is off the G.Z.I, great care must be taken to 
ensure that no unnecessary light falK on the paper*. Particular 
care must be taken when the sun is shining, and the observer should 
place hnroelf between the sun and Ihe papers in prevent sunlight 
falling directly on to the papers. 

When all the fresh cassettes have been inserted, he will replace 
the cover, screw the handle down, re-enter the post, removing the 
hatch key and closing the hatch behind him, descend the ladder and 
hand the cassettes to No. 1 Observer for assessing- 

ir fall-out has previously affected the post. No. 4 Observer must 
pass the cassettes through the door to No- 3 Observer and then take 
any necessary decontamination action before re-entering the 
monitoring room* 

As soon as the cassettes are handed lo him* No. > Observer will 
remove the papers, assess them and report accordingly . The empty 
cassettes will be handed to No* 1 or No. 2 Observer for rc-loading ( 
after which they will be given back to No. 4 Observer who will place 
:hem in the outer pocket of the satchel ready for use if a further 
burst occurs, 

THE lUPORTASt-h Qt /^l/V/Vf, 

It is essential that the whole procedure of changing the G.ZJ. 
papers is carried out a* quickly as possible, so that the information 
can be passed to the operations room without delay— the triangula* 
tton team cannot start hs work until the G.ZJ. detail has been 
received. 



To achieve 'speed, it h necessary for every observer to have 
complete and regular practice in the drill at (he post* Fach action 
must be known so thoroughly that it is carried out automatically; 
practice will* no dmibi, normally be carried out in daylight and in 
reasonably good weather, but those who have experience nf all- 
night exercises will know that this is very different from carrying out 
ihe same task on a dark night :ind in pouring rtfa. INl i* certainly 
a case of "Ffaak* makes perfect," 



Ft* 4. TK. i.fht-praof ti«ch«l Flf. S. Ttit Hfht-proor Mtdwl 



\ 



the a.o.c. fixid survey utter 



ffTE^L C£SCftI FT:PH 



1. ihe R.O.C. Rxod survey tt&ter Is c bsttery-ccerctcc! Iratnrr^nt designed to measure 
pymiQ mdincicn close-rate* 

a* The range ncroolly cweral by the Instruct Is 0,1 roentgens per hour (r*p.h.) to 
5C0 r.p.tw: but the upper Unit can be increased to 5^C0 r.p.h. or mart by shielding the 
prcbe unit, e.g., by withdrawing the prcbe unit dewr. the probe pipe until the reading Is 
reduced by a known fector fsee paragro;*is 12 to tfe)* 

Facilities 

3- Tfte dose-rate Is resd on tti^ scale of * meter in the Indlcr.wr unit* This scale is 
*cut fire loobtf In 2w«tb cad Is roorfOy loe&ritfrUo (mq Fig- 1># 




Fig. 1. The BCtor scale. 1toe line labelled "Batteiy ^ln." is mortced 

In red* 



b. It Is possible to check the instniment fcoro end flill-scsle settings itficthcr or not 
rodlmctlvicy Is present* 

5* Prevision Is m*dc fcr chocking the str.te of the Individual bctterles rittsd In the 



Constructi on 

6* (o) Probe Wilt * The unit consists of an lcnlsetlcn chamber (see Fig* 2) attached 
to the top soctioi of d telesccplc rod (599 Figs. 3 and /|! Inserted Iftto s pipe 
fitted Into the roof of the UDdbfuruund post ncnitorlng rocrc* The ctoiber Is 
ccnnect€d to the Indicates unit by an ©lootrlc cable. A cloffp (see Tlf.» 5> Is clso 
prwtaed to fix the red In the retracted peel tf en Ktwrt ifrlalded readings ors Delne 




Fig. 2. ^9 Tcnl^cim Ch^bcr. I * WM 

Tfcc cap ever U)e cennector sosfcet m_ g| 

Is shewn rencved. 

Pit- V 11m top of the teieaooplc rod 
wlffi Cable Clanp Aascnfcly Attached* 




¥i&c fa* %o hnntQe of the teiasocplc red. 




Fig- 5- »e Red CTntfTw 



{b> Indicator Tttlt * The Indicator unit (£ee Fig. 61 Is ©ncl<©ed in a noto- 
des I for screwing to the Instrument sholf of the pest rKfiitarin E roan. Two 
NCary switches, wit* a neetaniccO Interlock to jiw©r\t opemtim of <ne *en the 
other Is In cn cpcnititml position prcvide raaans for operating the Instrument 
and checking the tettcrios. Two external yre-set centrals (irurldo f?ollltl6S for 
fcdjusting the n*tur zero cuKi lUR-MAlf tena^Icos- 




Flfr N The Indicator uint with ec*er ronorcd. Kote tho o*.blc 
socket -t the tc? ord the iii£S f<r screwing the mlt tc tho Iitttnmnt 
sh^lf- There ->re similar lugjj st the botttn nftieft sre net vlsltlo 

In tills vim. 

(ci Irtrg^ctnncctla:: ta ble, tiio CCblf which l talcs the lotlMtSon charbor tc the 
trailer to* unit Is n dartre ccnccntrift type fitted witt. ? connector /it eccfli aod* 
(3es Fig. 7* At cue erd of oicfr cnblf- tho ccr-ncctor is fitted with n bayonets 
ty?£ locking rine- This shcold thftQFB t* flttfd to the indicator unit *hen tho 
IratniBcnt is *sscT.&iod. 




Fig* 7* Tbe litter-cornet in e able. One of the ccroector caps is 

shown roiuvad. 



(dl Battery Pack. The batteries are locate lr. a mouldoU, detectable padc which 
Is plugged Into tta Indicator unit (see Fig. B>. Che tfiree taHortefl perform the 

1.35 T<at Mjllory - FIllMt supply (ccer?ticnBl HI* 2C0 hairs) 

10.5 volt Msllcry - Ancdc supply (oporr.ticral lire 600 hoirel 

10*5 volt Hilary - chanter polarising supply (operctloml life 2 years) 

Erch totter*' has c shelf life of sxm 2 ysonu 



Rig, 9, The Battery Pack with 
its protective cover r<novcii. 




fe) Plusilc DcttQ C</vcr . A enrer of extremely r^nst mV^erlsiy* P,7.C* material 
designed to protect the Icnisrxicc cham&cr. It is fixed to the upper n of 
the prolM pipe tor maaaa of a socurln^ rin*s and four bolts. 



Fig- 9* Tie ?l*istic Dane Ccvcr, 
with its securing rlr^ holts and 
spanners* 



Storage 



7- the iratrjment itself Kill normally be stered at R*C.C* erwp he&dcii©rters In a 
portable wooden case Which will contain :- 



Indicator Unit 


- t 


tottery Pack 


- 2 


Inten-CctwectinR Cable 


- 2 


S crewdr Iver 


- 1 


Screws, nlscePoneois 


- 1 set 


Iailsotiui a»n?>er 


- 1 



8* The telescopic mamting red, red clanp and plastic dent* cever wltfc its securing 
rtr# and belts will be stored In the undersreund pest tugethenwith ifce necessary 
sptnners. The telescopic rol and *xble c^mp assembly will bo kept In the prefce pipe* 




fig. 10. Too Instilment In Its Transit Cssc. 

operating B!BK8533B 

In^tallfttlcn 

9* {&) Relieve the yrctective cover fron the top of the prct>G pipe end secure the 
plastic do^e ccver to the pipe (l^jigo by news of the soc*jring ring and belts* 
Sr*rjKT3 ore previded fcr this purple* 

(h) HeflWe the tainting r:d from the probe pipe* ^eraore the cnhie cl?rap t\s$&My 
fr<ro the roi and attach It to the l<nlsfitlcn chanber with the screws provided, 
"lake sure that the hole at the Ml of the cable clenp assembly, thrcupji flhlch the 
minting ixd passes, is in aligmont with the hole In the lotlsaticn chamber. The 
ramttag rod Sheuld be kept telescoped et this stage- 



(c) Renwe the protective cop from the eo3 of the Interconnecting cable which is 
without £ locking ring, then push the ctmectar fully into the socket on the 
lailsetlco chember. Tighter- the wire screes on the cable clartp assembly HKtng 
sure thet the cnble Is flndy gripped by the cl^mp* Bo rot retwe tf-o other 
protective cap &t this st^ae- It Is Important that no dust or other foreign natter 
should be permitted to accicnl-to at either ctvd of the cablo tcrroir/itlcfu No 
nttcr.pt Aafld be made to clean or dust the c-blc tc-rclretlons or thoir associated 
scckats. feilurc to observe these precautions may render t^e instrument 
oraervlcffible. care should be taken tc prevent Kinking or twisting of the cebie. 

(d) Insert the lenisatitn etcher Into the prcfre pipe *ri! feed the top section of 
the mounting red up the ptpo to the full extent of Its travel. ?ln the too section 
of the rod together by moans of the split pin chained to the top pert of the lorer 
section. Food the extended rol 'jp as for as the pipe flange end latch tho curvod 
part of the handle tf^cr the flange- Hold the rod In this position &rd rotate the 
eccentric cam fitted to the hottcn of the leer red ! just abCTc the handle 1, until 
It Is possible to drop the fixing pin through the eaa into the hole drilled in the 
hon£3o- QMM (tet Uie red aAMMBly Is qui Id secure* 

(e) Fix tJje Indicator unit to the instrument table using the screws stored in the 
transit case* JWwe tfte fcatttfty pack protective corer and ensure that the rack 
has boon fitted- Take cere not to allcw the pack to fall amy frcn tho Indicator 
unit as the cctfer actually retains the pack* Replace the proteclve cwerw- 

(f) Remove the protective cap frai the froo cm of the lntei*-ccraectln& coble and 
plug this cable into the Indicatcr unit. 

Qiack Procedure 

10. (al Relieve the protective cover fron the top of the Indicator unit* Ensure that 
thora arc no signs of tfc^oee to the Instrument, Check that both switches arc In 
the *ofP' position* 

(bl Rotate the *batteiy test* switch to each of the three positions* I-e. » Lt, HT1 
and HT2. Observe the meter reading fit e*th position* TTie readings oust not bs 
loss than the lottery tttfr* Bat* cn the meter dlnl* 

{t) Should any of the meter readings be loss ttvnn the "Itattory Min,» mnrfc. It will 
be nocessny to ctenge either the batteries or the battery P^ck. (Details -pf the 
procedure are given In peras. t8 to 23 of this bcrdtWflO* Select the "off" 
pcslticc. cf the batten* test" suited** 

(d) Rotate the "operation" switch tu the "zero" pcsltlm ond mit until the needle 
ccne3 to re3t. If the teeter needle does not lie on the "aero*' pceltl<*\ on tho 
neter scale, urscrew the bakellte cap ever the ,1 set zero* control and, using tho 
screwdriver, make ary necessary adjustnent. Replace the baknllte cap. (See else 
para. t7)# 

(e) Rotate the "operation* switch to the *5O0" position and nalt until the needle 
cc^es tc rest. If the motor needle docs not lie <x\ the "5CO* mrk cn the meter 
scale, unscrew the bakellte cap c*er the *set 500* control and, using the sciw 
driver, moke ary necessary adjustment to prcrtuce the cerrcct rcodlnc* Replcce the 
bakellte csp. (See also para. 171* 

( f) Rotate the "operation* switch to tho "on* pceltion. The aieter needle will 
fall tc the *zero» nark cn the neter scale. (Should the reading not toll to zero, 
repent the check sequence Hbor* !f f after the double check hns been carried cwt, 
the reading still lies saiewhcre abwe "zero" and It is rxglttvcly knqm that no 
exterrel contamination exists , then there Is a ibult In the Instrument. Refer to 
zor&s. 18 to as)* 



(g) Rotate the " operation* switch to the ■'off" positlcru 



(h) l*ese checks should be reputed After the first half-hair of operation and 
thereofter ccce every elgit hcurs. 

Oflix^ Radiation tigLSMrement 

11* To measure the ganma radlatlai dcee-rst$, carry out the foil ovine instructions 

(a) Rotate the "operation* switch to the *w position, ihe eanro dese-rnte nsy 
then be read directly on the aeter scale- (See also prra. 17)# 

lb) Fbr operational purposes it rc*iy be necessary to leeve the Instruraent switched 
on during the whcie time fcr vfclch ratings ore required end further instruction 
will be giver abait this* But, In ary other circunstcnces, o&n shaild be taken 
to ensure that the In&trcent Is switched off after use* 

Shielded Readings 

t2. To neaaur* a greme redioticr. dese-mte in excess of SCO r.p-h. (the rai-tun daflectlin 
on the scale of the Indicator unit) file prefce unit is withdrawn dewr. the prtbfc pice until 
the rending foils to one-tenth of the reading obtained with the probe unit In Its original 
position. It Is not possible to establish prior to the arrival of fall-cut the exact 
position tc ftftlcfc the prcfce unit Kill hove to be withdrawn but it has been calculated that 
o cr-fr-ter.th reading will prefcebly be obtained when the lonlsction chamber is nhait fcur 
Inches belcw the ground surface, U** 9 rtien the chatnber has been withdraw a distance of 
Qbcut 3*i* w * Hie probe rxC is ttpcible of being telescoped by 2«8*# 

15* The ttiLlcwlnz procedure is to be adopted :-* 

{□) If the dcee-rnte reading rises to 35O r.p,h., fix the red claup to the pip* 
flange In the post. 

(b) When the reading approaches U00 r.p.h., unclaa?> the handle of the telesc^ic 
rol by lifting and turning the eccentric cam* Take oaru not to allow the probe 
unit to full out of the orohg pi p*. 

(0) As coon as a reading of iiCO r.p.h. is reached, withdraw the probe unit, 
nam the split pin 6oMltH the two sections of the rod together, telescope the 
rod, reinsert the split ptn to pin the red in the telescoped position and feed 
the loolftftMrt OteKbtr up the probe pipe until a reading of 1*0 r.p.h. 1$ obtained. 
Slight L! or dowr: adjustment mt be necessary but this rmist n% taXe ajre than a 
few secaws. Oh the clsip to fix the prefce unit In this position* (8*e iwtu 
beloA) . 

(d) if, after attempting (c), a reading of (*0 r.p,h, la^obtainable with the probe 
unit in its highest position, withcrnv; the probe unit, remove the split pin, 
exten.1 UM rai, replace the spilt pin and feod the lonlwticn chtcber up the probt 
pipe until a reading or r.p.h. Is obtained. Clan^ in this position. {See 
note below). 

(e) In the event of (z) mi (d) being unsuccessful, or taKJne so lone a tine that 
the accuracy of the ifclelded reading is suspect, restart thr: probe ufiit to Its 
original position end repeat th£ whole procedure when the outside dose-rate 
reaches i&'J r.p.h. The shields! roaJlns to he c&tufftud will, of course, now fte 

r.p.h, in Che event of 9 further failure, a final rtte^t cm be oade when 
the outside dose-rate reaches 500 r.p.h., to obtain a shielded reading of » r.p.h. 

MOTE: Clenping is carried cut by positioning the rod in the Jem of the clrnp aj*J 
tightening the wing nut sufficiently to hold the probe unit in position. 07er- 
tightening nust be avoided or the rod will be distorted. 



1U, Readings reduced by a factor or 10 (as described above) will be reported in 
nccori!ance with current instructions regarding shielded readings. 

15* When radioactive decoy has taken place and the reading has fallen to UO r.p.h, wltn 
the Icnisatlon charber In the shielded position, the probe unit is to be r&stored to Its 
original poeitlon, i.e., fully Inserted up the probe pipe and with the handle locked In 
position by Deans of thy eccentric cam, Korraal reporting is then resumed, 

16, if, exceptionally, the dose-rate were to rise above 5,000 r.p.h., a further with- 
drawal of the probe unit beyemd the position of one-ttrtth reading (e.g., to a position 
where a one-h\ndredth reading were obtained) would enable the operator to continue to 
record the dose-rate, A drill for this additional withdrawal has not yet Deen devised, 

'floe for tteter to Stabilise 

i?. The instrument takes about throe ninutes to stabilise. When the oeter is switched 
on, this period of time oust be aliened to elapse before the "set ion? and n set 500" 
chccK ore carried out or do3e-rete readings taken, 

mnwy^s iHsrvxriOwB 

18. Maintenance by R.O.C. personnel of those itcr-s which are stored In peace-tine at 
crop headquarters is 1 halted to the rtpltttMIS Of the battery pack, chanzlng the 
batteries in the pack or replacement of the interconnecting cable, Maintenance of 
thoM lte^s stored at posts is described in joras. 28 to 30. 



19, Should a battery test -is dttaUtfl in para 10 (hj show neter readings less than the 
'Battery Min,* car* it will tt necessary to repine either the battery pack (if a full 
pack is available! or the batteries in the pack, lit should be noted that the low 
tension battery has the shortest cperyUm&l life - see para, 6 (d) above)* 

20, The pack nay be rtnovt:3 free, the indicator unit by unscrewing the two screws 
retaining the cover over the battery p«k* Tf-ke care not to alls* the pack to fall 
qwi.y fn;: I ■ ^ ^ unit, -.a i.ovi-r .ictuM-ly rvCr-in. E Lh* ;.g.=k , Vitfcilraw the 
pack by pulling down on either side by oeans of the nculded recces. 

21, Fit the n*» pack In the reverse order tc that detailed above. 



2?, To chan^i a battery, open the pack by reoovlng the four fixing screws frca the 
cornars. The batteries r:lll te displayed as shown in Pig. 12. 





Fig. 11. The Battery Pack rezovsc free the indicator unit. 



Fie* 12. The Battery PwK open. 
Note the side cental on the UK boKW* 

HTI 

23* The batteries are held in position hy screws end ray be readily removed. It 
should bo noted that the Hit tottery has a side contact in addition to the nomftl 
positive and negative contacts. It is essential that this battery Se inserted 
correctly so that the side contoct Js cade. Failure to do so will rtsvdsr the 
instnacnt nctt-operaticnal although the battery checks will still give satisfactory 
Meter nadln^s* 

21*. In the event or an ajcrgutey, whea replacement Mtterles D**y not be ".vallhble, the 
following procedure may Do adepted 

<a) Shwild a check or the individual batteries show mater readings of about the 
"Battery Min.' mark or even lower, it ray be possible to continue to use the 
batteries, although ncre fraoucra adjustaent of the "zertf 1 and *50C settings will 
be necessary. Eventually the battery voltege will drop to a point outside the 
range of adjustment of the prc-sct controls. 

(b) Should two tottery packs be mlloblt and toth p*okl contain cne or uore 
defective batteries. It aay be possible to nteke up g usable pack by a selection 
ot the batteries. 

(c) 8hculd a choice be necessary tetwecn batteries fitted to trri or it is 
preferable that HT\ be fitted with the better battery. I.e., the battery which 
pro* : ■ . the larger deflect la: cr the meter needle when a battery test is being 
carried out as detailed In para* 10 It) above. 

25. Battery packs oust r>e erptlcd when being placed in store: separate storace fcr 
batteries is essential to prevent possible corrosion. 

Jnter-Cccnectinft Cable 

26, A faulty cahle net he suspected If any one of the following syrettes be 
observed 

(a) Ef ra.4 toast lvlty is known to exist cut* Ufa the post and no significant 
deflection of the rrietcr needle is cWurved, *his assunes that tht "operatic* switch 
is In the ■on" position, the rhetor has been allOMd to stabilise and that the check 
procedures detailed in pan, 10 have been satisfactorily carried cut. 

(bl If a forward deflection of the meter needle Is observed when It is definitely 
known that no radioactivity exists cuts ice the post. This assumes that the ■operation 1 
switch is in the "en* position, the meter has been allowed to stabilise snd also that 
the various check procedures detailed In para, 10 have been satisfactorily carried cut, 
in particular ttat caieern&d with 'set aert*. 



\0 

Repair 

27* In any other circumstances where the lnstruneM Tails to operate or is in need of 
repair. It should be returned tc group headquarters, 

Equl^cent Stored at Posts 

28, A routine inspect Inn .**t Intervals of not less th n six ?iunth&» shotili *>e *-irrled (Hit 
an the telescopic reds, c&Me clanp ssseoblies and rod cXsnps.whlch are stored in under- 
ground ;>csts« 

29* The following details should be noted during the inspection :- 

(s) Ensur* that the telescq^lc rtx! and cable cionp MganMy are ccopXete. 

(t>) Look for signs of dan&ge or cfsrrosinn «i All metal parts. Deposits of dust or 
dirt should be nlpec off* using a ele&n ciotfi, 

fc) Extenrt and collapse the telescopic rvd to t»rovv that the two yarts trt not 
corrodec together, 

(d) Ensure that the wing screws on the calile clanp asseobly can De turned over 
their cocplete length, A saall quantity of grease should be applied to the 
threads of the wine screws, i r rewind* 

< e> Inspect the rod clamp for signs of rust and, if necessary, reply grease to 
the screw threads, 

30, IT argr serijus fault is ctservc<: during the inspection a report shculd bs subnittea 
to #roup headquarters. 




FU. 13* The canplcte lnstnnent assonbled. 



ITw contamination meter is intended primarily for u$e at 
group headquarters, where the proWem of dealing with entry 
and exit of the Urge number of people comprising an operations 
room crtw h concerned and decontamination facilities are 
envisaged. It is not likely that the contamination meter will 
be used operationally at posts but it has its uses in post training; 
therefore a description of its composition and function will be 
of interest to post observers also. 





Contamination Meter 



HE ROYAL OBSERVER CORPS has recently been 



issued with a number of Contamination Meters which are 



designed to detect the presence of radioactive contamina- 
tion on the skin, clothing, equipment, food, etc. 

The chief danger of such contamination is that if radioactive 
dust is allowed to remain on the skin or on the clothing close 
to the skin it may result in skin burns or radiation sickness ; 
there i$ also the additional risk that some of this dust might 
later he taken into the body by breathing or swallowing, or 
through wounds or abrasions and thus cause radioactive 
poisoning. 

The instrument must obviously be extremely sensitive in 
order to detect even very small amounts of contamination 
which might be present and accordingly measures from to 10 
milli-roentgens per hour 

The two units which together comprise the instrument are 
housed for carrying purposes in a haversack. These two units 
are the probe unit, consisting of a Geiger-Muilcr tube, a 
valve and other components, and the indicating unit, which 
contains the -majority of the circuit components, the power 
supply unit, indicating meter and controls. The probe unit 
and indicating unit are interconnected for operating by a 
six-foot flexible connector which can also be stored in the 
haversack when not in use. Both units are hermetically 
scaled, only the interior of the power supply compartment 
being accessible to the operator. All plugs and sockets arc 
of the scaled type and, in feet, the only difference between the 
two types of meter available — known properly as the Meter, 
Contamination No* 1 and the Meter, Contamination No, I 
Mk. 2— b that the No. 1 Mk. 2 equipment has moulded 
rubber plug*, sockets and connector, whereas the plugs and 
sockets of the No. 1 equipment are metal-cased. 

POWER SUPPLY. Three types of power supply unit 
arc available as separate alternatives for insertion into the 
power supply compartment. These are : — 



1. Battery Holder No. I, housing two 150V batteries, 

2. Power Unit. Vibrator No. 1. operating from four 
1 .35V cells. 

3. Power Unit, Mains No* l ( operating from A.G mains, 
100-I20V or 20O-250V, 40-60 C/S, 



The 





The two power units arc hermetically sealed. The equip- 
ment when contained in the haversack measures 10 in. in 
length. 7 in* in width and is 1 1 in* high. The weight, complete 
with power supply unit, is about 17 lb. 




Fig. I. The t*0 unit* comprising the Contemiootiort Meter: oi the 
/eft the indkatinz unit, on the right, the probe writ 



CONTROLS. On the top of the indicating unit are a 
number of controls : these areas follows :— 

Headphone Socket, A socket of moulded rubber for con- 
necting headphones to give audible indication of contamina- 
tion. Headphones will not be used by the R.O.C 

On-Off Switch. For switching on the power supply to the 
instrument. 

Meter. A dial indicating m milli-rocntgcns per hour 
(mr/hr) the radiological dose-rate being detected by the probe 
unit. The meter is also used to indicate the state of the power 
supply when the test switch is operated. The scale is roughly 
logarithmic and reads up to 10 mr/hr. In addition it has 
three coloured segments —green (up to 1.3 mr/hr). amber 
(1,3 mr/hr to 4 mr/hr) and red (over 4 mr/hr). 

Test Switch. A spring-loaded switch, which returns 
automatically to the "off" position. Used for checking the 
state of the power supplies. 

Connector Phifc. This joins the socket of the connector to 
the probe unit A chained cover is fitted, which should be 
replaced when the socket is removed* 

Pre-set Control "A", An eleven position switch used for 
setting the voltage applied to the Gcigcr-Mullcr tube. This 
is only to be altered in specially equipped workshops and is 
not to be touched hy R.O.C personnel A slide-cover over 
is fitted to this control* 

Pre-set Control "B". A three> position switch (also pro- 
tected by a slide-over cover), which is used for adjusting the 
power supply voltage to the instrument. This control should 
only be altered if operation of the test switch produces a 
reading on the meter outside the "Test** region. 



Humidity Indicator, An indicator which changes from 
blue to pink when there is dampness present inside the 
indicating unit. This also incorporates the dessicator unit 
which is replaceable, but only in properly equipped workshops. 

FITTING THE SUPPLY UNIT. To prepare the instru- 
ment for use. the appropriate supply unit miusi be fitted 
a* follows :— 

tottery Hokkr No* L Insert the baliery holder complete 
with batteries into the power supply compartment on the 
underside of the indicating unit, ensuring that the locating 
pin on the base of the indicating unit enters the locating hole 
in the flange of the battery holder, and the four pins inside the 
power supply compartment enter the sncketa on the batteries. 
Turn the two clamps until the battery holder can be pushed 
fully home, then turn them again to hold the battery holder 
in position. 

Power Unit, Vibrator No. 1. To fit the four 1.35 cells, 
in this unit, loosen the two captive screws of the tray marked 
"Batteries*' and withdraw the tray* Turn the two clamping 
strips carefully lo (heir longitudinal positions in the tray. 
Insert the four 1.35 volts as marked on the tray the brass 
endcap is the i terminal Whilst holding down the cells, 
carefully mm the clamping strips to hold them in position. 
Replace the tray into the vibrator unit and tighten its captive 
fixing screws. Insert the vibrator unit complete into the 
power supply compartment of the indicating unit in the same 
way as the battery holder is inserted and clamped in position. 

Power Unit. Mains No. 1. Check the voltage of the main 
power supply and that it is an A.C. source having a frequency 
between 40 and 60 cycles per second. Adjust the mains tap 
switch on the mains unit to the appropriate setting, using 
the screwdriver provided in the haversack. Insert the mains 
unit into the power supply compartment of the indicating 
unit in the same way as the battery holder is inserted and 
clamped into position. Connect to the mains power supply 
source and switch on. 

SETTING UP. To set up the instrument : — 

L Remove the indicating unit, probe unit and connector 
from the haversack. 

2. Remove the chained cover of the plug on the indicator 
unit, 

3. Connect the probe unit to the indicating unit using the 
six-foot connector provided. On instruments having moulded 
rubber plug* and sockets, the rubber pips on each part must 
be aligned before insertion. On instruments having metal 
cased plugs and sockets, screw home the clamping rings on 
the connector. 

4. Replace the indicating unit into the haversack if the 
instrument is to be operated whilst being carried. 

5. If the Ceiger-Mullcr tube is not already filled, remove it 
from its packing, and insert it with its keyway correctly 
located in the two^pin socket on the probe unit, ensuring 
that the flexible skirl of the tube is secured under the flange 
of the socket. 



6. Test the power supply by pressing ihc test switch to 
the " On ' ' position and. whilst the switch is still pressed, check 
that the meter pointer comes to rest within the region marked 
"Test*' on the dial. If there is no reading at all, check that 
the plug and socket connections of the connector arc firmly 
made, and, if ihe mains power unit is being used, check ihat 
the supply is switched on. If there is a reading, but the 
pointer is outside the "Test" region on the dial, slide the cover 
o!fthepre-sctcontrol'*B"and 
adjust it with the screwdriver 
provided. If meter indica- 
tions cannot be brought up 
to the "Test" region and a 
battery holder or vibrator 
unit is being used, change 
the batteries. 

FUNCTIONAL CHECK. 
A functional check can be 
made by setting the "On-Off" 
switch to the **On" position* 
and, with the probe unit well 
removed from any known 
radio-active source observing 
slight "kicks" of the meter 
pointer- These "kicks" arc 
known as "background 
count" and, being due to 
normal natural radio-activity, 
give an indication that the 
instrument is functioning* If 
a small radio-active source, 
such as a luminous-faced 
watch is brought nearer tothc 
probe unit, the reading 
should increase. If the meter 
pointer does not move, the 

voltage applied to the G.M. tube may be incorrectly set on 
the prc-scl control "A", and the instrument should be con- 
sidered unserviceable, 

OPERATIONAL USE. The contamination meter, as 
has been stated, is a very sensitive instrument and will give 
a false reading of the suspected contamination if the probe 
unit is used without shielding in an area of general contamina- 
tion. While it is being used, the probe unit must be placed 




Fig, 3, Optfothoal u*c of" tfa Cofttomfnociofi Meter. Tfte shelter 
orowid tht Orooe vnit ft of wndbogt or *ome equity effective protection. 



in a position so (hat it is adequately shielded from all radio- 
active sources other than that under investigation* 

Before commencing to use ihe instrument the probe unit 
should be placed in its operating position and the "back- 
icroundcount^should be noted, Thesuspcct person, clothing, 
food, etc, *houW Ihcn be placed about 20 inches from ihe 
probe unit. Other suspect material should not be clow to 
the probe unit than six feet. The extent of contamination 
is attested by deducting the "background count" from the 
reading indicated on the meter 
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In the first 24 hours after a nuclear burst the reading 
should not exceed 4 mr/hr. for safety. That is, any reading 
in the red segment of the dial indicates danger. 

After 24 and up to J00 hours the reading should not exceed 
1 .3 mr/hr for safety. Thus any reading in the red or amfwr 
segment indicates danger. 

CARE AND MAINTENANCE* For satisfactory opera* 
tion the instrument depends very largely upon the G-M tube* 
which must be handled with care and must on no account be 
subject to rough usage. The rest of the instrument is not so 
susceptible to damage but reasonable car© must be taken 
when using it. Tor example, the flexible connector should 
not be subjected to too much strain. 

Care should be taken to ensure that food, clothing, per- 
sonnel, etc. which is jmspected of being contaminated, does 
not come into direct contact with the instrument as the 
instrument itself might thus become contaminated. 

When the humidity indicator in the indicating unit or in 
the power units turns pink* the complete unit rau*t be returned 
to the workshops to check the hermetic scaling. In no circum- 
stances is the humidity indicator to be removed from the unit 
nor arc the hermetically scaled units to be opened by RXXC. 
personnel 

Always make sure that the "On/Off*" (witch is returned to 
the "Off" portion after use. 

If the instrument is not required for use for a time, and if 
either a battery holder or vibrator unit is fitted, all batteries 
should be removed to prevent corrosion. 



